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101 SOUTH TRYON STREET, SUITE 4000 An electronic device (1) is described, which comprises an 
CHARLOTTE, NC 28280-4000 (US) envelope (2) comprising a closed chamber (4) and a printed 

circuit board (3), the printed-circuit board (3) being posi 
tioned in the chamber (4) defining a dissipation chamber (4), 

(21) Appl. No.: 10/250,989 the printed-circuit board (3) comprising at least one elec 
tronic device (5a) positioned in the dissipation chamber (4), 

(22) PCT Filed: Jan. 11, 2002 the chamber (4) comprising a filler (7) simultaneously in 
contact with the electronic component (5a), the printed 

(86) PCT No.: PCT/BR02/00005 circuit board (3) and a dissipation film (10). 
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ELECTRONIC DEVICE 

0001. The present invention relates to an electronic 
device, Simultaneously provided with heat dissipation 
medium and a heat insulation, used in motor-control circuits 
in general. 

DESCRIPTION OF THE PRIOR ART 

0002 Since the circuits used for controlling motors in 
general, including hermitic compressors for cooling, use 
electronic components that, upon managing the energy Sup 
plied to the equipment, present losses that result in heat 
generation, there are various techniques of thermal coupling 
used today for providing transfer of this undesired heat to the 
environment, avoiding overheating of the circuit, which 
causes damage and/or reduction of the useful life of the 
electronic components. 

0003) The better the thermal coupling the better the 
transfer of heat between the electronic component, in which 
losses are generated, and the environment. So, the difference 
in temperature between the Source of heat (electronic com 
ponent with losses) and the environment, divided by the flow 
of transferred heat, represents the measure of the coupling in 
degrees Kelvin/Watt. 
0004 One of these techniques for providing a good 
thermal coupling of the electronic component with the 
environment consists in installing metallic elements ther 
mally coupled to the electronic component, as for example, 
flaps. This metallic element has the function of a heat 
dissipator and is provided with a large area exposed to the 
Surrounding air. In this way, it provides a good thermal 
coupling between the parts, Significantly reducing the rise in 
temperature of the electronic component when the latter 
releases heat due to the Joule effect caused by the losses. 
0005 Although this is a quite effective and widely used 
way of providing a thermal coupling, it requires an attach 
ment means, for example a Screw, clip or the like, So that the 
physical coupling can take place between the electronic 
component and the dissipator, which requires a considerable 
physical Space inside the equipment. Another drawback of 
this technique is that it requires much labor for mounting 
each component of the dissipator, entailing a high cost for 
this mounting process. 

0006 Another technique used for transferring heat 
between the electronic component and the environment are 
the so-called “heat tubes', which use cooling fluids that 
transfer heat by phase change. This is a very efficient way of 
transferring heat, but it requires a special construction for the 
dissipator that contains this cooling fluid, thus making it 
very expensive. In addition, it requires a geometric form as 
well as a physical Space adequate for mounting the parts 
together. 

0007 Specially applied to hermetic compressors, there 
are also techniques Such as placing the heat dissipator 
coupled to the electronic components and in direct contact 
with the Surrounding air. This technique requires an opening 
in the box that protects the equipment, resulting in compli 
cations for project, manufacture and mounting, and requir 
ing effective Solutions to avoid penetration of fluids into the 
equipment and to guarantee insulation between the parts 
electrically connected to the circuit and the dissipator, 
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especially because the latter is accessible from the outside 
and may represent a risk to Safety. 

0008. As described in document WO972729, one knows 
the coupling between the electronic components and the 
carcass of the compressor, this carcass region being close to 
the cooling-gas Suction tubing that is at a quite low tem 
perature from the exit of the evaporator. In Spite of facili 
tating the heat transfer, this Solution requires physical con 
tact between the electronic components and the carcass of 
the compressor, in addition to an efficient insulation, 
demanding the use of devices adequate for fixation and 
elaborate mounting Solutions. 
0009 Document U.S. Pat. No. 5,060,114 describes the 
heat transfer of an electronic device by conduction effect. In 
this way, a shapeable Silicone plate is molded So as to 
enclose the electronic device, removing the heat generated 
by the latter. This configuration has the disadvantage of 
dissipating the heat generated by the assembly of electronic 
components only when the heat has already exceeded the 
envelope of this device, that is to Say, the Silicone plate is not 
in direct contact with the components, but rather with the 
envelope that contains them. In this way, one increases the 
barriers that prevent heat escape in contact with the com 
ponents. 

0010) Document U.S. Pat. No. 5,208,733 describes an 
encapsulation comprising a heat dissipator that Supports a 
Structural element. The dissipator is constituted by a metallic 
plate of considerable thickness, arranged on the electronic 
components. A layer of polymeric film is placed, by means 
of a vacuum process, onto the electronic components, which 
are arranged on a printed-circuit board that in turn is fixed 
on the Structural element. A Substance composed of Silicone 
in the form of a gel is added to the envelope So as to fill the 
Space existing between the metallic plate and the compo 
nents. However, Since this Substance does not have electric 
insulation characteristics, it does not come into direct con 
tact with the electronic components nor with the printed 
circuit board, being limited to the contour defined by the 
polymeric film. This construction requires various associ 
ated processes during the manufacture of this envelope, 
which increase its cost due to the need for much aggregated 
labor. 

0011) Another disadvantage is that, in addition to the 
thick metallic plate, the envelope has another protecting 
layer, which makes the release of heat to the environment 
difficult. In order to overcome this drawback, a cooling 
System and the presence of connectors are described, which 
increases the cost and the physical space occupied by the 
envelope. 

OBJECTIVES OF THE INVENTION 

0012. The objective of the present invention is to provide 
a good thermal coupling between the electronic components 
and the environment, by means of an electronic device 
having electrical insulation characteristics, which does not 
need openings for passing metallic components that are 
responsible for conducting heat to the environment. 
0013. It is also an objective of the present invention to 
eliminate the necessity to use Screws or other means for 
keeping the electronic components in contact with the heat 
dissipator. 
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0.014) Another objective of this invention is to eliminate 
the necessity to install Specific components for electric 
insulation between the energized part S of the components 
and the dissipator exposed to the environment. 
0.015 A further objective of this invention is to provide 
effective and Simple dissipation of the heat generated in the 
circuit, Substantially reducing the Size of the device, facili 
tating its construction, avoiding the need for mechanical 
precision and decreasing the manufacture costs. 

BRIEF DESCRIPTIONS OF THE INVENTION 

0016. The objectives of the present invention are 
achieved by means of an electronic device comprising an 
envelope provided with a closed chamber and a printed 
circuit board, the latter being positioned in the chamber So 
as to define a dissipation chamber, the printed-circuit board 
comprising at least one electronic component positioned in 
the dissipation chamber, the dissipation chamber comprising 
a filling Simultaneously in contact with the electronic com 
ponent, the printed-circuit board and a dissipation film. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0.017. The present invention will now be described in 
greater detail with reference to an embodiment represented 
in the drawings. 

0.018 FIG. 1 shows a front view in cross-section of the 
electronic device of the present invention. 

DETAILED DESCRIPTION OF THE FIGURES 

0.019 According to a preferred embodiment and as can be 
seen in FIG. 1, the electronic device 1 is formed by an 
envelope 2, a closed chamber 4, a dissipation chamber 4, a 
printed-circuit board 3, electronic components 5a, 5b, a 
filling 7 and a dissipation film 10. 
0020. The envelope 2 is preferably formed from a rigid 
polymeric material and can assume different geometric 
shapes. The polymeric material imparts electric-insulation 
characteristics to the envelope 2. 
0021. The chamber 4 is delimited by the envelope 2 and 
represents the empty space formed inside the device 1. The 
printed-circuit board 3 provided with electronic components 
5a, 5b, the filling 7 and the dissipation film 10 are inserted 
into the chamber 4. 

0022. The printed-circuit board 3 is positioned inside the 
device 1, So as to define a dissipation chamber 4, which 
comprises the electronic components 5a, which are associ 
ated to the first surface 9 of the plate 3. The plate 3 has also 
electronic components 5b, asSociated to its Second Surface 6, 
opposed to the first surface 9. 
0023 The electronic components 5a are power electronic 
components and, due to their characteristics, they are 
responsible for a relevant portion of the heat dissipated in the 
circuit. This heat is the result of the Joule effect, present here 
because of the losses existing in the components. 
0024 AS to the components 5b, these do not present any 
loSS Sufficient to generate a considerable amount of heat in 
the circuit. These components are associated to the Second 
surface 6 of the plate 3, opposed to the surface 9 of the plate 
3. 
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0025 The dissipation film 10 is arranged on the inner 
surface of the envelope 2 and opposite the first surface 9 of 
the plate 3. The dissipation film 10 is preferably constituted 
by a metallic material, preferably aluminum, of Small thick 
neSS, for example, about 0.1 mm and embraces a larger area 
then the projected areas of the electronic components 5a, 
that is to Say, the area occupied by the dissipation film is 
larger than that occupied by the Sum of the areas of the outer 
Surfaces of the components 5a, when these are projected, by 
way of calculation, onto the inner Surface of the envelope 2. 
The dissipation film 10 is responsible for the transfer of heat 
to the inner surface of the envelope 2 and by be of a 
Self-adhering type. In this case, one applies a layer of 
adhesive material onto one of its Surfaces, thus facilitating 
the application and fixation of this film 1C) onto the Inner 
Surface of the envelope 2. 
0026. The filling 7 is arranged inside the dissipation 
chamber 4, Simultaneously in contact with the perimeter of 
the electronic components 5a, parts of the first surface 9 of 
the plate 3 where there Is no associated electronic compo 
nent, as for example, printed-circuit fillets or tracks, and the 
dissipation film 10. The perimeters of the components 5b in 
contact with the filling 7 comprise the edges or portions of 
these components 5a which are above the surface 9 of the 
plate 3. 

0027. The medium 7 is constituted by gel, elastomer or 
electrically insulating paste and may be polymeric or not, 
containing or not containing heat-conducting fillers, The 
medium 7 should also be electrically insulating, Since it is 
directly in contact with the tracks and terminals of the 
components of the printed circuit, where there are Voltages 
and heat generation. 

0028. The medium 7 has elasticity and/or plasticity suf 
ficient to accommodate variations in dimensions due to the 
thermal expansion undergone by the components 5a, by the 
printed-circuit plate 3 and by the envelope 2. In this way, it 
prevents the occurrence of cracks or detachment of the 
material of the filling medium 7 with respect to the com 
ponents. 5a or the tracks, from where one needs to remove 
beat, creating a clearance filled by air, which makes the 
passage of heat difficult. On the other hand, the medium 7 
should not be very fluid, so that it will not flow and fail to 
fill the desired Spaces. 
0029 When the heat-conducting fillers are present, they 
constitute heat-conducting and electrically-insulating Solid 
materials in the form of powder or grains, as for example 
aluminum oxide or an oxide of another metal. The granu 
lation of this material depends only upon the process of 
producing the filling medium 7 and of the physical Stability 
desired for this medium 7 (either more fluid or more solid). 
For thus purpose, it is preferable to use the material in the 
form of a powder. 

0030 This medium 7 has electric-insulation properties, 
while conducting, in a very effective way, the heat dissipated 
by the power electronic components. 5a and their terminals 
as well as the heat generated by the tracks as far as the 
dissipation film 10. From the dissipation film 10 the heat 
passes through the envelope 2, being then transferred to the 
environment. 

0031 A preferred embodiment having been described, 
one should understand that the Scope of the present inven 
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tion embraces other possible variations, being limited only 
by the contents of the accompanying claims, which include 
the possible equivalents. 

1. An electronic device (1) characterized by comprising an 
envelope (2) comprising a closed chamber (4) and a printed 
circuit board (3) having tracks; 

the printed-circuit board (3) being positioned in the cham 
ber (4) defining a dissipation chamber (4) that is 
formed by the area between a surface (9) of the 
printed-circuit board (3) and the envelope (2), 

the electronic device (1) comprising a dissipation film 
(10) arranged on an internal Surface of the envelope (2) 
within the dissipation chamber (4), 

the printed-circuit board (3) comprising at least one 
electronic component (5a) positioned in the dissipation 
chamber (4), 

the chamber (4) comprising a filler (7) that simulta 
neously contacts directly with a perimeter of the elec 
tronic component (5a), with the surface (9) of the 
printed-circuit board (3), with the tracks of the printed 
circuit board (3) and the dissipation film (10). 

2. A device according to claim 1, characterized in that the 
perimeters of the components (5b) in contact with the filler 
(7) comprise the portions of these components (5a) which 
are above the surface (9) of the printed-circuit board (3). 

3. A device according to claim 2, characterized in that the 
dissipation film (10) embraces an area larger than the 
projected area of the electronic components (5a). 
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4. A device according to claim 3, characterized in that the 
dissipation film (10) is constituted by a metallic material. 

5. A device according to claim 3, characterized in that the 
dissipation film (10) comprises an adhesive material on at 
least one Surface. 

6. A device according to any one of claims 1-5, charac 
terized in that the filler (7) is directly in contact with 
terminals of the electronic component (5a). 

7. A device according to claim 6, characterized in that the 
filler (7) comprises an electrically-insulating gel. 

8. A device according to claim 6, characterized in that the 
filler (7) comprises an electrically-insulating paste. 

9. A device according to claim 6, characterized in that the 
filler (7) comprises an electrically-insulating elastomer. 

10. A device according to claim 7, 8, or 9, characterized 
in that the filler (7) contains an additive or filler of a 
heat-conducting material. 

11. A device according to claim 10, characterized in that 
the printed-circuit board (3) comprises power-type elec 
tronic components (5a), associated to a Second Surface (6) 
thereof substantially opposed to the first surface (9). 

12. A device according to claim 11, characterized in that 
the envelope (2) is constituted by an electrically-insulating 
material. 

13. A device according to claim 12, characterized in that 
the envelope (2) is constituted by a rigid polymeric material. 


